Repeated thrombolytic therapy after initial unsuccessful thrombolysis in massive pulmonary embolism
In patients with massive pulmonary embolism threatened by haemodynamic instability, thrombolytic treatment is recommended. 1 But when it fails, therapeutic options remain limited and are mainly guided by local expertise. In the current case, we report a potential treatment modality for this situation.
A 60-year-old male patient collapsed several times at home. He had a history of a curative left upper lobe lung resection 2 months previously because of a squamous cell lung carcinoma. On admission he suffered from severe dyspnoea. Physical examination showed an elevated central venous pressure and a systolic fixed splitting of the valve sounds. His systolic blood pressure was just below 80 mm Hg, with a pulse of 122 bpm. Thoracic CT angiography (angio-CT) confirmed suspected massive pulmonary embolism ( fig 1A) with an increased right ventricular diameter/left ventricular diameter ratio (RV/LV ratio) of 1.76. Because of haemodynamic instability, he received thrombolysis with alteplase (10 mg bolus, 90 mg/2 h), which stabilised his systolic blood pressure at around 100 mm Hg, and then was commenced on nadroparin and coumarins.
Despite thrombolytic treatment, he still had severe orthostatic hypotension, and 5 days after the initial event he collapsed again. Repeat angio-CT showed the same configuration of pulmonary embolism ( fig 1B) , with an RV/LV ratio of 1.57. We thereafter started treatment with urokinase using an initial bolus infusion of 2000 IU/kg and continuous infusion at 2000 IU/kg/h for 48 h; in the meantime, nadroparin was continued. Within the first 24 h, the patient's clinical condition did not improve but at 48 h he had neither symptoms of orthostatic hypotension nor resting tachycardia. Angio-CT after 48 h of urokinase treatment showed no signs of residual central embolism ( fig 1C) and a decrease in RV/LV ratio to 1.12, indirectly indicating a decrease in right ventricular overload. Four days later the patient was discharged.
To date, apart from a very small (n = 8) randomised trial, there is no solid scientific evidence for using thrombolytic agents in the treatment of patients with haemodynamic instability due to massive pulmonary embolism. 2 This worsens when treatment fails in this situation, which has been reported to occur in up to 8% of patients. 3 When initial thrombolytic treatment fails, surgical rescue embolectomy, interventional radiology or using a second thrombolytic drug remain treatment options. 1 Recently, a single centre registry showed that rescue embolectomy resulted in lower inhospital mortality compared with treatment with a second thrombolytic drug. 3 In this study, the second attempt to achieve thrombolysis was performed with either streptokinase or alteplase, depending on which drug had been given previously, but only for a 2 h period. Based on this evidence, the alternative treatment option in our case would have been surgical pulmonary embolectomy which, in skilled hands, has a 1 year survival rate of 86%. 3 4 However, because of the patient's recent thoracic surgery as well as the availability of an alternative treatment option, we decided not to perform surgery.
In our case, we choose to give urokinase for a prolonged period, considering the short half life of thrombolytic agents (alteplase 4-6 min, urokinase 4-20 min, streptokinase 18-23 min) as well as the fact that alteplase in a 2 h regimen might be too short to achieve lysis of an extensive clot. Although the effectiveness of prolonged alteplase (24-72 h) for venous thromboembolic disease has been reported, we choose a different agent because of its reported initial ineffectiveness in our patient. 5 In addition, our preference for urokinase over alteplase was related to our previous experiences with this regimen and its known capacity to induce thrombolysis in longstanding clots.
Bronchial hyperresponsiveness (BHR) and physical activity
We read with interest the recent paper by Shaaban et al 1 who report a negative 
